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The Enhancement of Nuclear Reactors from Gen 11
to 111 and its Effect in Passive Defense

Seyed Alireza Mousavi Shirazi *

Sima Rastayesh’

Abstract

Since in passive defense, one of the important aims is to decrease the effects caused by enemy
attacks, one of issues whose safety must be taken into special consideration is nuclear reactors. In
regard to passive defense, one of the main indicators is reactor safety. In third generation nuclear
reactors, dimensions of core and also the kind of coolant and enrichment percentage of fuel have
changed compared to the second generation that eventually, all of them have culminated in higher
safety of these reactors than previous generation reactors. Therefore in this article the aim is based
on a comparative investigation between two same power reactors of second and third generations,
that the neutronic parameters of both reactors such as: Koo, Keff and its details and thermal-
hydraulic parameters such as: power density, specific power, volumetric heat rate, released power
per fuel volume unit, volume and mass of clad and fuel (consisting fissile and fertile fuels), be
calculated and compared together. By this comparision, the efficiency, modification and also more
safety of third generation nuclear reactors compared to the second generation which have same
power, can be figured out.

In order to calculate the cited parameters, some information such as: core dimensions, the pitch of
lattice, the fuel matter, the percentage of enrichment and the kind of coolant are used. For
calculating the neutronic parameters, a neutronic program entitled: SIXFAC and also related
formulas have been used. In the meantime, to calculate the thermo hydraulic and other parameters,

analytical method and related formulas have been applied.

Key Words: Nuclear Reactor, Passive Defense, Second Generation, Third Generation, Thermo-
Neutronic Parameters
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